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(57) La presente invention conceme une structure (10) 
dentee pour broyeur de mineraux dote au moins d'un 
tambour de concassage, pourvu de dents en saillie, le 
tambour etant susceptible de toumer dans une direction 
donnee, de maniere a broyer les mineraux. La structure 
dentee comprend une partie centrale (1 1) sur laquelle est 
monte un ensemble (20) capuchon, ladite partie centrale 
(11) presentant une extremite terminate a faces (52, (57) 
avant et arriere opposes, espacees le long de ladite 
direction et un alesage (40) s'etendant entre les faces 
avant et arriere. L 'ensemble (20) capuchon comprend un 
element (24) d'ancrage dispose le long de la partie 



(57) A tooth construction for a mineral breaker of the 
type having at least one breaker dmm from which 
breaker teeth project, the dmm being rotatable in a given 
direction to effect breakage of mineral, the tooth 
construction (10) including a tooth core (1 1) upon which 
is mounted a tooth cap assembly (20), the tooth core (1 1) 
having a terminal end having opposed front and rear 
faces (52, 57) spaced along said given direction and a 
bore (40) extending between said front and rear faces, the 
tooth cap assembly (20) including an anchor member 
(24) extending along and being immovably connected to 
the core (11) by being held under a tensile loading by 
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centrale (1 1) et relie a celui-ci de maniere inamovible, 
ledit element d'ancrage etant maintenu au moyen d'une 
force de traction provoquant un contact de serrage contre 
les faces avant et arriere, et etant constitue d'une 
premiere et d'une seconde partie de montage qui font 
saillie au-dela des faces avant et arriere respectives. 
L 'ensemble (20) capuchon (21) comprend, en outre, un 
capuchon qui recouvre l'extremite terminale de la partie 
centrale (1 1) qui s'etend entre les faces avant et arriere, 
le capuchon (21) etant fixe de maniere inamovible aux 
premiere et seconde parties de montage. 



clamping abutment against said front and rear faces, the 
anchor member having first and second mounting 
portions which project beyond said front and rear faces 
respectively, the tooth cap assembly (20) further 
including a tooth cap (21) which overlies the terminal 
end of the core (11) which extends between said front 
and rear faces, the tooth cap (21) being immovably 
secured to said first and second mounting portions. 
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(54) Title: MINERAL BREAKER 
(57) Abstract 

A tooth construction for a mineral breaker 
of the type having at least one breaker drum 
from which breaker teeth project, the drum being 
rotatable in a given direction to effect breakage 
of mineral, the tooth construction (10) including 
a tooth core (11) upon which is mounted a tooth 
cap assembly (20). the tooth core (11) having a 
terminal end having opposed front and rear faces 
(52, 57) spaced along said given direction and 
a bore (40) extending between said front and 
rear faces, the tooth cap assembly (20) including 
an anchor member (24) extending along and 
being immovably connected to the core (11) by 
being held under a tensile loading by clamping 
abutment against said front and rear faces, the 
anchor member having first and second mounting 
portions which project beyond said front and rear 
faces respectively, the tooth cap assembly (20) 
further including a tooth cap (21) which overlies 
the terminal end of the core (11) which extends 
between said front and rear faces, the tooth cap 
(21) being immovably secured to said first and 
second mounting portions. 
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MINERAL BREAKER 



The present invention relates in particular, but not exclusively, to a tooth 
construction for use in a mineral breaker and a mineral breaker 
including a breaker drum having replaceable teeth. 

The invention is, in particular, concerned with mineral breakers of the 
type described in our patents GB 2170424, EP 0096706 and EP 0167178 
in which mineral is broken by a snapping action. 

In mineral breakers of this type a pair of breaker drums are provided in 
which individual teeth project generally radially from the axis of the 
drum and each drum is rotated in a given direction in order to effect 
breakage of mineral. 

The tooth construction described in the above patents includes a tooth 
core in the form of an arm which projects generally radially from the 
axis and a sheath or tooth cap which covers the tooth core. 

The core or arm is made from an impact resistant cast metal and the 
sheath or cap is made of a wear resistant material such as a high 
manganese content steel or a suitable steel alloy depending upon the 
mineral to be broken. 

When the tooth sheath has worn it is necessary to replace the entire 
sheath. This can be a time consuming operation, particularly with large 
mineral breakers. 
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It will be appreciated that in use a tooth sheath will be exposed to 
repetitive impacts and high loads and so any movement between the 
sheath and core will quickly lead to failure of the tooth. 

It is a general aim of the present invention to provide a tooth 
construction for such mineral breakers wherein a tooth sheath is securely 
held in place and yet wherein worn breaker teeth can be easily renewed. 

According to one aspect of the present invention there is provided a 
tooth construction for a mineral breaker of the type having at least one 
breaker drum from which breaker teeth project, the drum being rotatable 
in a given direction to effect breakage of mineral, the tooth construction 
including a tooth core upon which is mounted a tooth cap assembly, the 
tooth core having a terminal end having opposed front and rear faces 
spaced along said given direction and a bore extending between said 
front and rear faces, the tooth cap assembly including an anchor member 
extending along and being immovably connected to the core by being 
held under a tensile loading by clamping abutment against said front and 
rear faces, the anchor member having first and second mounting 
portions which project beyond said front and rear faces respectively, the 
tooth cap assembly further including a tooth cap which overlies the 
terminal end of the core which extends between said front and rear 
faces, the tooth cap being immovably secured to said first and second 
mounting portions. 

If the material of the tooth cap is a steel alloy which has the capability of 
resisting deformation occurring from repeated impacts, then it is 
envisaged that in accordance with one embodiment, the tooth cap may 
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comprise a clamping face for clamping the anchor member to the core. 
If the material of the tooth cap tends to deform, ie. cold flow, under 
repeated impacts, it is envisaged that in accordance with a further 
embodiment of the invention that the tooth cap is isolated from the 
clamping abutment between the anchor member and the core. 
According to another aspect of the present invention there is provided a 
tooth construction for a mineral breaker of the type having at least one 
breaker drum from which breaker teeth project, the drum being rotatable 
in a given direction to effect breakage of mineral, the tooth construction 
including a tooth core upon which is mounted a tooth cap assembly, the 
tooth core having a terminal end having opposed front and rear faces 
spaced along said given direction and a bore extending between said 
front and rear faces, an anchor removably located in said bore, the 
anchor including a mounting portion which projects beyond said front 
face, the anchor having a clamping face held in clamping abutment with 
said front face by clamping means co-operating with said anchor so as to 
rigidly connect said mounting portion to said tooth core, the tooth cap 
assembly further including a tooth cap which covers said terminal end 
between said front and rear faces, the tooth cap being fixedly secured to 
said mounting portion. 

Preferably the anchor includes a shank portion integrally formed with 
said mounting portion, the mounting portion comprising a collar formed 
on said shank portion, the clamping face being defined by one axial side 
face of said collar. 

Preferably the clamping means comprises a screw threaded portion 
formed on said shank portion at an axial location spaced from said collar 
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and a nut located on said screw threaded portion, the nut being arranged 
to clarapingly engage against said rear face. 

Preferably the shank portion is formed from a high tensile metal, such as 
high tensile steel, so that a high clamping force may be applied to said 
clamping face. 

Preferably said anchor has a rear mounting portion which projects 
rearwardly of said rear face and said tooth cap being fixedly secured to 
said rear mounting portion. 

Preferably the tooth cap is provided with a detachable tooth cap tip. 

Preferably the tooth core is in the form of a radially projecting arm 
formed on the breaker drum, the arm being preferably cast from an 
impact resistant metal, such as alloy steel. 

According to another aspect of the present invention there is provided a 
mineral breaker including one or more tooth constructions as defined 
above. 

According to another aspect of the present invention there is provided a 
method of constructing a tooth construction as defined above, the 
method comprising clamping the anchor to a tooth core, and 
subsequently fixedly connecting the tooth cap to the mounting portion of 
the anchor. 

Various aspects of the present invention will be hereinafter described 
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with reference to the accompanying drawings in which:- 

Figure 1 is a side view of an assembled breaker tooth construction 
according to a first embodiment of the present invention; 

Figure 2 is an end view of the construction shown in Figure 1 
taken in direction II; 

Figure 3 is a plan view of the tooth cap main body; 

Figure 4 is a sectional view along line IV-IV in Figure 3; 

Figure 5 is an end view taken in direction V in Figure 3; 

Figure 6 is a plan view of the tooth cap assembly removed from 
the tooth core; 

Figure 7 is a view taken along direction VII in Figure 6; 

Figure 8 is a side view of the anchor member; 

Figure 9 is and end view taken in direction IX in Figure 8; 

Figure 10 is a plan view of the tooth cap tip; 

Figure 11 is an end view taken along direction XI in Figure 10; 

Figure 12 is a side view of the tooth cap tip shown in Figure 12; 

Figure 13 is an end view of the rear cover taken in direction II in 
Figure 1; 

Figure 14 is a schematic side view, partly in section, of a 
modified version of the first embodiment; 

Figure 15 is a side view of an assembled breaker tooth 
construction according to a second embodiment of the present invention; 

Figure 16 is an end view of the construction shown in Figure 15 
as viewed in the direction of arrow XV; 

Figure 17 is a sectional view taken along line XVI-XVI in Figure 

15; 

Figure 18 is an exploded side view of the construction shown in 
Figure 15; and 
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Figure 19 is an end view of a pair of breaker drums including 
teeth as shown in Figure 15. 



Referring initially to Figures 1 and 2 there is shown a first embodiment 
of an assembled tooth construction 10 which includes a tooth core 1 1 
upon which is mounted a tooth cap assembly 20. The tooth core 11 
forms part of a breaker drum ring assembly 100 each of which includes 
a plurality of radially directed arms 11a (preferably 3 or 4) extending 
from an annular portion 118. In use a plurality of ring assemblies are 
mounted side by side on a shaft to define a breaker drum as described in 
patent specifications EP 0096706 and GB 2170424 to which reference 
should be made. In the first embodiment, the tooth core 1 1 is defined 
by the terminal end of an arm 11a. 

In the first embodiment, the tooth cap assembly 20 includes a main body 
21 , a tip 22, a rear cover 23 and an anchor 24. 

Preferably, as more clearly seen in Figures 3 to 7, the body 21 is 
generally hollow having a central elongate channel shaped recess 28. 

The body 21 includes opposed side walls 29, 30 which define opposed 
sides of the channel shaped recess 28 and an upper wall 32 which 
defines the bottom of the channel shaped recess 28. Preferably as shown 
in Figures 2, 7, opposed side walls 29, 30 are generally planar and 
upper wall 32 is curved, being preferably part circular in cross-section. 

The front axial end of the channel shaped recess 28 is closed by an end 
wall 33. 
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The opposite axial end of the channel shaped recess 28 is open. 

The tooth core 11 has opposed outer side walls lib, 11c and a curved 
upper outer wall 1 Id. Walls 1 lb, c and d are preferably configured and 
sized so as to closely lie adjacent to the internal faces of walls 29, 30 
and 32. 

Preferably the tooth core 11 has a pair of shoulders 36 which are 
preferably rectilinear as shown in Figure 1 . Preferably the main body 
21 has rectilinear end faces 37 formed on walls 29, 30 which seat upon 
shoulders 36. Shoulders 36 and/or faces 37 may be finished by 
machining in order to provide an accurate fit. 

The tooth core 11 is provided with a through bore 40 in which is 
received the anchor 24. 

Preferably, as shown, the anchor 24 is in the form of a spigot having a 
stepped shank 44. The shank 44 includes a relatively large diameter 
portion 45 and a relatively small diameter portion 46. 

The through bore 40 is similarly stepped having a large diameter portion 
42 and a small diameter portion 41 . 

Preferably the large shank diameter portion 45 and bore diameter 
portion 42 are manufactured to be of substantially the same diameter so 
as to provide an accurate fit which resists displacement of the spigot 
radially relative to the bore 40. 
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A tooth cap mounting collar 50 is formed on the large diameter portion 
45 and is provided with an accurately machined axial end face 51 which 
defines a clamping face for abutment against an accurately machined 
forwardly facing end face 52 formed on the tooth core 1 1 . 

The small diameter shank portion 46 projects rearwardly from the tooth 
core 1 1 and is provided with an external screw thread 46a. 

A nut 56 is received on screw thread 46a and is tightened to abut the 
rearwardly facing end face 57 of tooth core 11. Tightening of nut 56 
places the shank under tension and pulls faces 51, 52 into clamping 
abutment and in effect clampingly engages the spigot with the front and 
rear end faces 52, 57 respectively of the tooth core 11. 

Both faces 52 and 57 are preferably accurately formed by machining and 
are preferably planar and located in a plane substantially perpendicular 
to the axis of anchor 24. Accordingly the metal from which tooth core 
11 is formed is preferably readily machinable as well as being impact 
resistant. An alloy steel is a suitable metal. 

Preferably the spigot is formed from a high tensile steel, preferably by 
forging, such that a high tensile load can be applied by nut 56. This 
ensures that the spigot is immovably anchored to the tooth core 1 1 and 
will remain so during use when the tooth construction will be exposed to 
repeated high impact forces. 

A modification to the anchor 24 and tooth core 1 1 is illustrated in Figure 
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14 whereby the anchor 24 and core 11 are adapted to co-operate with 
one another in order to prevent rotation of the anchor 24 within bore 40. 



In this respect, the leading face of the tooth core 11 is provided with an 
annular projection 111 which is accurately machined to define a 
diametrically extending recess 112. 

The rearwardiy facing face of the collar 50 is also accurately machined 
to define a pair of spaced shouldered recesses 114 which define 
therebetween an axially projecting projection 115. 

The opposed radially facing faces 116,117 of the collar 50 and 
projection 111 interact to prevent rotation of the anchor 24 on tightening 
of the nut 56. Accordingly after cap assembly 20 has been secured to 
the anchor 24, the cap assembly 20 is securely prevented from 
movement relative to the core 1 1 about the axis of the bore 40. 

The main body 21 includes a circular recess 60 formed in end wall 33 in 
which collar 50 is located when the main body 21 is seated upon the 
tooth core 11. The main body 21 is provided with a series of openings 
62 which as shown in Figure 1 overlie the collar 50. The openings 62 
enable the body 21 to be fixedly secured to the collar 50 by suitable 
fixing techniques such as welding. Preferably, at least adjacent the 
lower region of recess 60, the wall 33 is provided with a groove 80a 
(Figures 4 and 7) to facilitate welding of the collar 50 to the inside of 
wall 33. 

A tooth cap tip 22 is located on the front end of the main body 21. The 
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tip 22 has an internal face 70 which in use is in abutment with the 
external front face 72 of main body 21. A locating rib 73 projects 
rearwardly from the lower region of face 70 and is received within a co- 
operating recess 76 formed in the lower region of face 72 of body 21. 

A flange 77 protrudes rearwardly from the upper region of internal face 
70 and extends over the upper region 74 of main body 21, preferably as 
shown in Figure 1, by a distance sufficient to cover openings 62 located 
in the upper region of the main body. 



Preferably the upper region 74 is recessed to accommodate flange 77. 
The flange 77 has an internal face 78 which is seated upon the upper 
region 74 so that, in use, impact loadings on the flange are transmitted 
to the main body 21. 

The tip 22 and body 21 are preferably fixedly secured together by 
welding. To facilitate welding, the tip 22 and/or body 21 are formed so 
as to define grooves 80 extending along selected portions or all of the 
exposed mating abutment joint between faces 70, 72. 

Preferably the anchor 24 is provided with a shank portion 85 which 
projects forwardly from the collar 50 and which extends through an 
aperture 87 formed in end wall 33. 

The internal face 70 of the tip 22 is provided with a recess 90 into which 
shank portion 85 projects to provide additional support for the tip 22. 

A rear cover 23 is located upon the screw thread 46a and is preferably 
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tightened so as to tightly abut the nut 56. In this respect the cover 23 
also functions as a lock nut to resist loosening of nut 56. To facilitate 
gripping of the cover 23 to enable it to be turned for tightening, the 
cover 23 is preferably provided with a series of apertures 23a for receipt 
of a tool. 



Preferably the cover 23 is fixedly secured to the main body 21 by 
suitable fixing techniques, such as welding. Such fixing prevents the 
cover 23 from loosening on the screw thread 46a and also fixedly and 
immovably connects the rear end of the main body 21 to the rear end of 
the anchor 24. Accordingly, with such an arrangement, the main body 

21 is fixedly and immovably secured at both its front and rear ends to 
mounting portions on the anchor 24 which projects forwardly and 
rearwardly respectively from the bore 40 (viz the collar 50 and the 
thread portion 46a respectively). 

Accordingly it will be appreciated that the tooth cap main body 21 in 
effect defines a bridge extending between the front and rear ends of the 
anchor 24 and is immovably secured at respective ends thereto. Since 
the anchor 24 is immovably secured to the tooth core 11, the tooth cap 
main body 21 is similarly immovably secured to the core 11. 

Preferably, the main body 21, tip 22 and rear cover 23 are each in the 
form of casting cast from suitable metals. Since the main body 21, tip 

22 and rear cover 23 are separate components, they may be cast from 
the same or different metals. 

Preferably, in particular for the breaking of hard minerals, it is 
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envisaged that the main body 21, tip 22 and rear cover 23 will be cast 
from a metal exhibiting good wear resistant characteristics. Preferably 
such a metal is steel having a high manganese content. 

It is known that high manganese content steel tends to cold flow when 
exposed to repeated impacts. However with the first embodiment 
illustrated in Figures 1 to 14 of the present invention, such flow is 
permitted without detriment to the securance of the tooth cap to the core 
1 1 since such flow has no affect on the co-operation between the anchor 
24 and the core 11. 

It is envisaged that, in use, wear will primarily occur on the tip 22. 
Accordingly once excessive wear has occurred on the tip, it is envisaged 
that the worn tip 22 may be removed by removal of the welding in 
grooves 80 and that a new tip 22 may be fixed onto the main body 21. 

This means that only a relatively small component (the tip 22) has to be 
replaced and that the remainder of the tooth assembly (the main body 
21, rear cover 23 and anchor 24) remain in situ during the replacement 
operation. 

It is however envisaged that the cap tip 22 and main body 21 may be 
formed together in one-piece such that the tip 22 and body 21 are not 
separable. 

The tooth construction of the first embodiment is preferably constructed 
in the following sequence. 
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The anchor 24 is initially located in bore 40 and is clampingly anchored 
therein by a nut 56. 



A cap body 21 is then located upon the tooth core 11 and urged 
downwardly so that the body 21 is properly seated on the tooth core 11. 
The body is also urged in a rearward direction to ensure that end face 
50a is in abutment with end face 60a of recess 60. 

The body 21 is then fixedly secured to the collar 50, preferably by 
welding, through openings 62. 

A tooth cap tip 22 is now located upon the front of cap body 21 and is 
preferably fixedly secured thereto by tack welding. 

Preferably the nut 56 is now removed to enable the partly assembled 
tooth construction to be removed from the tooth core. 

The tooth body 21 and tip 22 are now fully welded together along 
grooves 80 and at least the bottom region of collar 50 is welded to the 
inside of body 21 along groove 80a. 

The partly assembled tooth construction is now mounted upon a tooth 
core 11 and nut 56 is fully tightened. 

Cover 23 is now screwed onto the threaded portion 46a and is fully 
tightened. The cover 23 is then fixedly secured to body 21 by welding. 

A second embodiment according to the present invention is illustrated in 
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Figures 15 to 19 wherein parts similar to those in the first embodiment 
have been designated by the same reference numerals. 

Referring initially to Figure 19 there is shown a pair of side by side 
breaker drum assemblies 300 each having a drive shaft 301 on which are 
keyed a series of annuli 218. The annuli 218 on each shaft 301 are 
arranged side by side and in face to face contact with one another along 
the shaft 301. 

The annuli 218 are each provided with a plurality of breaker teeth 
constructions 200 spaced about their circumference. In Figure 19, each 
annulus 218 is provided with 6 teeth constructions 200, but it is to be 
appreciated that the number of tooth constructions provided may be 
more or less than 6. 

Unlike the first embodiment, the tooth core 11 is directly formed on the 
periphery of the annulus 218. The outer periphery of the annulus 218 is 
defined by flat surfaces 217 which as seen in Figure 19 define a 
hexagonal configuration. Each flat surface 217 defines the rectilinear 
face 36 for co-operation with the rectilinear face 37 on the tooth cap 
main body 21. 

Preferably as seen in Figures 16 & 17 the opposed walls 29,30 of the 
main body 21 are provided with inwardly directed flanges 121 which are 
received in grooves 111 formed in the tooth core 11. The flanges 121 
and grooves 111 co-operate to assist in keying the tooth cap to the tooth 
core 11. It will be appreciated that similar flanges 121 and grooves 111 
may be provided in the first embodiment. 
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The closed end of the channel shaped recess 28 in main body 21 is 
defined by an accurately machined end face 251. A screw threaded bore 
260 is located centrally relative to face 251. 

The anchor 24 is in the form of a threaded bolt having a shank 122 
having a bolt head 124 at one end and a threaded portion 126 at the 
other end. The head 124 has an accurately formed abutment face 125 for 
abutment with face 57 of the tooth core 1 1 . 

In use the main body 21 is slid onto the tooth core 1 1 until end face 251 
abuts face 52. The bolt is inserted into bore 40 and threaded portion 126 
is screwed into bore 260. The bolt is tightened so as to clampingly abut 
faces 125 and 251 into contact with faces 57,52 respectively and place 
the shank under a desired tensile loading. The head 124 is then 
immovably connected to the tooth body 21 by suitable bonding 
techniques such as welding. 

In the second embodiment the main body 21 and tip 22 are formed in 
one piece from a metal which is resistive to cold flow under impacts, 
such as a suitable steel alloy. Accordingly in the second embodiment it is 
possible to utilise the tooth cap main body 21 for clamping of the anchor 
24. 

Preferably as seen in Figures 16 & 17 the outer sides of the opposed 
walls 29,30 are shaped so as to have side faces 225,226 which are 
contiguous with side faces 219,220 of the annulus 218 on which it is 
mounted. This enables tooth caps on neighbouring annuli to reside in 
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close side by side proximity and effectively cloak the majority of the 
outer surfaces of the annuli 218. Preferably the outer sides also have a 
curved shoulder 228 which in combination with shoulders on 
neighbouring teeth define a generally cylindrical face for the breaker 
drum assembly. 
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CLAIMS 



1. A tooth construction for a mineral breaker of the type having at 
least one breaker drum from which breaker teeth project, the drum being 
rotatable in a given direction to effect breakage of mineral, the tooth 
construction including a tooth core upon which is mounted a tooth cap 
assembly, the tooth core having a terminal end having opposed front and 
rear faces spaced along said given direction and a bore extending 
between said front and rear faces, the tooth cap assembly including an 
anchor member extending along and being immovably connected to the 
core by being held under a tensile loading by clamping abutment against 
said front and rear faces, the anchor member having first and second 
mounting portions which project beyond said front and rear faces 
respectively, the tooth cap assembly farther including a tooth cap which 
overlies the terminal end of the core which extends between said front 
and rear faces, the tooth cap being immovably secured to said first and 
second mounting portions. 

2. A tooth construction according to Claim 1 wherein the anchor 
member comprises a shank portion integrally formed with a collar, said 
shank portion extending through said bore and said collar defining said 
first mounting portion. 

3. A tooth construction according to Claim 2 wherein said collar has 
a clamping face for clamping abutment with said front face, said 
clamping face being formed by one axial side face of said collar. 

4. A tooth construction according to Claim 2 or 3 wherein said 
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anchor includes a screw threaded portion formed on the shank portion at 
a location axially spaced from said collar, and a nut located on said 
screw threaded portion, the nut being arranged to clampingly engage 
against said rear face of the tooth core. 

5. A tooth construction according to Claim 4 wherein a lock nut is 
located on said threaded portion in abutment with said nut, the lock nut 
being fixedly secured to said tooth cap. 

6. A tooth construction according to any of Claims 2 to 5 wherein 
said shank portion is formed from a high tensile metal, such as high 
tensile steel. 



7. A tooth construction according to any preceding claim wherein 
said anchor and tooth core have co-operating formations which act to 
prevent rotation of said anchor within said bore. 

8. A tooth construction according to any preceding claim wherein 
the tooth cap is provided with a detachable tooth cap tip. 

9. A tooth construction according to Claim 1 wherein (he anchor 
member comprises a shank portion integrally formed with a collar, said 
shank portion extending through said bore and said collar defining said 
second mounting portion. 

10. A tooth construction according to Claim 9 wherein said shank 
portion includes a screw threaded portion axially spaced from said 
collar, the threaded portion being screw threadedly received in said tooth 
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cap, the tooth cap having a clamping face for clamping engagement with 
said front face of the core. 

11. A method of constructing a tooth construction according to Claim 
1, the method comprising clamping the anchor to a tooth core and 
subsequendy fixedly connecting the tooth cap to the first and second 
mounting portions of the anchor. 
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